A simple correlation between the high-frequency refractive index and electronegativity dierence has been established for large number of A N B 8−N type binary semiconductors. The proposed relation has been applied satisfactorily to evaluate the refractive index of binary semiconductors belonging to groups IVII, IIVI, IIIV and IVVI. The estimated values of refractive index from present relation are utilized to calculate the electronic polarizability of compounds by applying the LorentzLorentz formula. Our calculated values of refractive index and electronic polarizability are in good agreement with the values evaluated by earlier researchers.
Introduction
The compound semiconductors have potential applications in the elds of electronics, optical, optoelectronic devices and nowadays in nanotechnology and biotechnology [15] . Due to technological importance of these materials, the experimental and theoretical study of fundamental properties of such compounds has attracted much attention [610] . The optical refractive index is one of the fundamental properties of materials because it is closely related to the electronic polarizability of ions and local eld inside the material, which plays an important role in determining the electrical properties of such materials. Therefore, the evaluation of refractive index has been a matter of considerable importance and several investigations have been carried out for this purpose [1121] .
Moss [11] made rst attempt to interrelate the refractive index and energy band gap in semiconductors and proposed a relation as
where n, E g are the optical refractive index and the energy band gap, respectively. This relation was based on the general assumption that all energy levels in a solid are scaled down by a factor of 1/ε 2 eff , where ε eff is eective dielectric constant. A review article on this subject can be found in Ref. [12] . Ravindra et al. [13] have proposed a linear relation governing the variation of optical refractive index with energy gap between bonding and antibonding states as n = 4.08 − 0.62E g .
(2) But this relation does not provide reasonably good results for compounds having low values of the refractive index. Finkenrath [14] has widely pointed out the shortcomings * corresponding author; e-mail:
madhukar@pilani.bits-pilani.ac.in of Ravindra's relation at low and high values of refractive index. Gopal [15] has modied Penn model [16] for semiconductors possessing high frequency dielectric constant and proposed a general formula relating refractive index with energy band gap. In order to remove the shortcomings of Moss [11] and Ravindra's relation [13] , Reddy et al. [17] have proposed another relation between refractive index and energy gap in the semiconductors. This relation is as follows:
Based on the theory of vibrations, Hervé and Vandamme [18] proposed the following relation for refractive index as:
where A = 13.6 eV and B = 3.4 eV are constants. Hervé and Vandamme [18] predicted that this relation provides the lowest deviation for IIIV, IVII group semiconductors and chalcopyrite. This model is accurate for most materials usually employed in the optoelectronic device structures and high band gap materials. However, it does not explain the behavior of the IVVI group semiconductors. Bussmann-Holder [19] has investigated the interplay of polarizability and ionicity in some IVVI compounds within a diatomic linear chain model. Pan et al. [20] have studied the eect of the electronegativity and bond ionicity on energy band gap (E g ) and the refractive index (n) in nitrogen- [21] have been examined for these compound semiconductors and pronounced deviations between known and evaluated values of refractive index were observed. Employing the Lorentz Lorentz formula in classical theory, the electronic polarizability of these group semiconductors has also been calculated.
Theory and calculation
The optical electronegativity is a key parameter to understand the nature of chemical bonding and other important parameters. Duy [22, 23] has correlated the energy gap and optical electronegativity dierence for various binary systems as [18] and proposed an interesting relationship between refractive index, energy gap and optical electronegativity dierence as
In addition, they have also modied Moss [11] and Ravindra's relation [13] which are given as follows:
and n = 4.08 − 2.3064 (∆χ * ) . (8) Singh et al. [24] have correlated electronic dielectric constant and average energy gap as
where ε ∞ is optical dielectric constant, b and S are an ion characteristic constant and family characteristic constant, respectively. Using Eq. (5), above relation (9) can be written as
(10) Since optical refractive index is related to dielectric constant as n 2 = ε ∞ , Eq. (10) can be rewritten as
c , where c = b3.72 S is a constant.
using binomial expansion up-to the second term since
. Employing values of constants, the contribution due to second term, l n m is found negligible and hence,
which is our proposed relation between refractive index and electronegativity dierence. Here k and γ (γ = −0.32) are constants, which have been obtained by optimizing known values of refractive index (n) and electronegativity dierence (∆χ * ) data in regression software. In present work, the necessary optical electronegativity dierence data were taken from Refs. [25, 26] . Using Eq. (13), we have calculated the refractive indices for binary compound semiconductors belonging to groups IVII, IIVI, IIIV and IVVI, and presented in Table I . The proposed relation is found to hold well with a constant value of k for each group of compounds such as IVII (k = 2.0), IIVI (k = 2.4), IIIV (k = 2.38), and IVVI (k = 4.0) compounds. The evaluated values show a systematic trend and are consistent with the available data reported so far, which proves the validity of the present approach. The value of the constant k is considered to be the characteristics of each group of semiconductors. It is not unique for all groups of semiconductor, in contrast with the unique values as predicted by other authors. In Table I a comparison has also been made between our calculated values with the Reddy modied relations Eqs. (6), (7) and (8) .
The calculated refractive index from Eq. (13) has been utilized to evaluate the electronic polarizability (α e ) by applying the LorentzLorentz formula [31] as
where M and d are molecular weight and density of compounds, respectively. The present calculated and known values of electronic polarizability have been presented in Quantities with an asterisk* are taken from Ref. [21] , those without are from present calculations; NA not applicable.
Results and discussions
In the present paper, we have presented an empirical relation relating refractive index with the electronegativity dierence between constituent atoms of binary compound semiconductor. The computed refractive index from proposed relation for IVII, IIVI, IIIV and IVVI groups binary semiconductor agree well with the recently reported [18] and known values [13, 2730] . The behavior of dierent compounds within a group of compounds has been found almost similar, but signicantly dierent from the compounds of the other groups. It is interesting to note that all groups of binary compound exhibit linear variation of electronegativity dierence with the optical refractive index. Our calculated refractive index from proposed relation hardly deviates 0.27% to 11% and the maximum discrepancy for refractive index is 19.0% (MgO) from known values. In addition, the maximum de-viation for low values of n (12) has been found to 10.2% in comparison to earlier modied Eqs. (6), (7) and (8) 
Conclusion
From the above results and discussions obtained by using the present approach, we conclude that the proposed relation between optical refractive index and electronegativity dierence holds well for large number of A N B
8−N
type binary semiconductors and gives better results in comparison to earlier proposed relations. The reasonable agreement between our calculated and previously known values of α e indicates that the proposed relation is useful and more accurate for estimating the optical refractive index. The minimum average percentage deviation (3.53%) for refractive index obtained in present study indicates the soundness of present approach. It is natural to say that present approach can easily be extended to the other complex compounds for which work is in progress and will be appearing in the forthcoming papers.
